Regulation of postnatal beta-adrenergic receptor/adenylate cyclase development by prenatal agonist stimulation and steroids: alterations in rat kidney and lung after exposure to terbutaline or dexamethasone.
Glucorticoids and adrenergic stimulation are both thought to control the development of beta-adrenergic receptors/responses. In the current study, rats were exposed to dexamethasone or terbutaline during late gestation and the development of beta-receptor binding capabilities and adenylate cyclase activity evaluated in membrane preparations from kidney and lung. Prenatal dexamethasone exposure produced postnatal adrenergic hyperreactivity of kidney adenylate cyclase; the effect resulted from increases in the enzyme itself, as both basal adenylate cyclase and forskolin-stimulation of the enzyme were also increased by dexamethasone. Similarly, prenatal terbutaline exposure evoked increases in basal, isoproterenol-stimulated and forskolin-stimulated adenylate cyclase in the kidney. In the lung, dexamethasone produced an initial postnatal deficit in basal adenylate cyclase and deficient responsiveness to isoproterenol, but the deficit resolved shortly after birth. Terbutaline selectively promoted the ability of isoproterenol to stimulate lung adenylate cyclase in the first few days after birth, without alterations in basal adenylate cyclase; this was followed by a period of prolonged subsensitivity of both basal and isoproterenol-stimulated activity. Although dexamethasone and terbutaline also caused significant changes in development of beta-receptor binding capabilities, in neither tissue could these effects account for the direction or magnitude of the changes in adenylate cyclase reactivity. Thus, glucocorticoids and beta-agonists can participate in the programming of development of postsynaptic reactivity by exerting actions upon post-receptor coupling mechanisms.